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NOTE:   This  curriculum  guide  is  a  service  publication  only.   The  Junior 
High  School  Program  of  Studies  contains  the  official  statement 
concerning  the  Junior  High  Science.   The  information  contained  in 
this  guide  is  prescriptive  insofar  as  it  duplicates  that  which  is 
in  the  Program  of  Studies. 

Learning  resources,  other  than  those  prescribed,  are  to  be  found 
in  the  supplementary  publication  Learning  Resources — Junior  High 
School  Science. 


SCIENCE 
OBJECTIVES  OF  SECONDARY  SCHOOL  SCIENCE  FOR  ALBERTA* 


The  learning  of  science  as  an  area  of  human  endeavor  should  provide 
the  student  with  a  scientific  literacy  which  enables  him  to  assume  an 
active  and  useful  role  as  a  citizen  in  a  democratic  society.   It  may 
be  assumed  that  this  literacy  is  best  achieved  by  considering  the 
individual  needs  of  students  and  through  independent  study  and  learning. 

The  objectives  of  Secondary  School  Science  are: 

1.  To  promote  an  understanding  of  the  role  that  science  has  had  in  the 
development  of  societies: 

a.  history  and  philosophy  of  science  as  part  of  human  history  and 
philosophy 

b.  interaction  of  science  and  technology 

c.  effect  of  science  on  health,  population  growth  and  distribution, 
development  of  resources,  communication  and  transportation,  etc. 

2.  To  promote  an  awareness  of  the  humanistic  implications  of  science: 

a.  moral  and  ethical  problems  in  the  use  and  misuse  of  science 

b.  science  for  leisure-time  activities 

3.  To  develop  a  critical  understanding  of  these  current  social  problems 
which  have  a  significant  scientific  component  in  terms  of  their 
cause  and/or  their  solution: 

a.  depletion  of  natural  resources 

b.  pollution  of  water  and  air 

c.  overpopulation 

d.  improper  use  of  chemicals 

e.  science  for  the  consumer 

4.  To  promote  understanding  of  and  development  of  skill  in  the  methods 
used  by  scientists: 

a.  processes  in  scientific  inquiry  such  as  observing,  hypothesizing, 
classifying,  experimenting  and  interpreting  data 

b.  intellectual  abilities  such  as  intuition,  rational  thinking, 
creativity,  and  critical  thinking 

c.  skills  such  as  manipulation  of  materials,  communication, 
solving  problems  in  groups,  and  leadership 

5.  To  promote  assimilation  of  scientific  knowledge: 

a.  emphasis  on  fundamental  ideas 

b.  relevance  of  scientific  knowledge  through  inclusion  of  practical 
applications 

c.  application  of  mathematics  in  science 

d.  interrelationships  between  the  sciences 

e.  open-endedness  of  science  and  the  tentativeness  of  scientific 
knowledge 


6.  To  develop  attitudes,  interests,  values,  appreciations,  and  adjustments 
similar  to  those  exhibited  by  scientists  at  work. 

7.  To  contribute  to  the  development  of  vocational  knowledge  and  skill: 

a.  science  as  a  vocation 

b.  science  as  background  to  technical,  professional  and  other 
vocations. 


'Subject  to  review  in  light  of  the  adoption  of  the  Goals  of  Basic  Education 
by  the  Government  of  Alberta. 
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PHILOSOPHY  AND  GOALS  OF  THE  JUNIOR  HIGH  SCIENCE  PROGRAM 
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The  paramount  goal  is  the  student's  understanding  of  the 
natural  world.   While  understanding  cannot  be  developed  in 
the  absence  of  supporting  facts,  the  memorization  of  unwarranted 
detail  is  to  be  avoided.   However,  mastery  of  a  limited  number 
of  technical  terms  is  essential  for  precise  communication.   The 
objective  is  to  help  in  the  development  of  an  individual  who  is 
aware,  informed  and  concerned  about  the  natural  world. 

The  courses  are  designed  to  make  the  student  familiar  with  his 
natural  environment  and  interrelationships  that  exist  in  this 
environment.   Every  student  should  be  given  the  opportunity  to 
pursue  investigative  activities,  and  adequate  facilities  and 
opportunities  should  be  provided  for  these  activities. 


Although  recommended  texts  are  listed  for  each  course,  it  is 
suggested  that  teachers  also  make  use  of  the  references  listed  in 
the  supplementary  publication  (see  page  12) .   It  is  recommended  that 
teachers  exercise  professional  judgment  in  ordering  references 
for  the  school  library. 


D.  The  Junior  High  Science  program  continues  to  emphasize  skills, 
concepts,  attitudes,  and  humanistic  and  social  implications  of 
science  which  have  been  developed  in  the  elementary  program. 
Content  is  therefore  significant  only  to  the  degree  that  it 
provides  for  the  realization  of  other  objectives  of  the  program. 
Student  interest  should  be  a  significant  criterion  in  the  selec- 
tion of  learning  experiences. 

E.  The  Junior  High  Science  program  further  develops,  in  the  context 
of  Life,  Earth,  and  Physical  Science,  the  six  conceptual  schemes 
outlined  for  the  Elementary  Science  program: 

1.  When  energy  changes  from  one  form  to  another,  the 
total  amount  of  energy  remains  constant. 

2.  When  matter  changes  from  one  form  to  another,  the 
total  amount  remains  constant. 

3.  Living  things  are  interdependent  with  one  another 
and  with  their  environment. 

4.  A  living  thing  is  the  product  of  its  heredity  and 
environment . 

5.  Living  things  are  in  constant  change. 

■  6.   The  universe  and  its  component  bodies  are  constantly 
changing. 

The  Junior  High  Science  program  attempts  to  provide  a  background  of  basic 
science  knowledge  for  students  who  may  pursue  a  wide  variety  of  programs, 
both  formal  and  informal,  once  they  leave  grade  nine.   It  is  not  intended 
that  students  be  fully  prepared  for  any  one  high  school  program,  but 
rather  that  they  be  encouraged  to  explore  as  widely  as  possible  in  response 
to  their  interests  within  the  general  outline  of  the  program. 


MAJOR  OBJECTIVES  OF  JUNIOR  HIGH  SCIENCE* 


To  develop  student  awareness  of  the  humanistic  and  social  implica- 
tions of  science.   The  student  should  study  issues  such  as  these: 

a.  evaluation  of  commercial  messages 

b.  depletion  of  non-renewable  resources 

c.  use  and  misuse  of  scientific  discoveries. 

To  develop  the  student's  ability  to  understand  and  appreciate 
the  nature  of  science  and  his  role  as  an  investigator  and 
learner.   The  student  should  develop: 

a.  science  process  skills 

b.  communication  skills 

c.  interpretative  and  computational  skills  based  on  collected 
data. 

To  develop  student  attitudes,  interests,  values,  appreciations 
and  adjustments  similar  to  those  exhibited  by  scientists  at 
work.   This  may  be  achieved  by  involving  the  student  in: 

a.  an  active  program  of  field  experiences 

b.  a  program  of  bringing  items  to  the  classroom 

c.  the  use  of  resource  people  in  the  classroom. 

To  have  the  student  develop  basic  concepts  in  Life,  Earth  and 
Physical  Science.   In  the  development  of  these  concepts  the 
student  should  have  practice  in: 

a.  interpreting  and  evaluating  fundamental  ideas 

b.  relating  scientific  knowledge  to  practical  everyday  life 

c.  dealing  with  concepts  which  illustrate  the  sometimes 
tentative  nature  of  scientific  knowledge. 

To  have  the  student  develop  basic  skills  of,  and  attitudes 
toward,  safe  practices. 


*Subject  to  review  in  light  of  the  adoption  of  the  Goals  of  Basic 
Education  by  the  Government  of  Alberta. 


SKILLS  TO  BE  DEVELOPED  IN  SCIENCE 


PROCESS  SKILLS 

A  key  objective  of  the  Junior  High  Science  program  is  to  make  the 
student  an  increasingly  active  and  dynamic  investigator  of  science— 
using  the  processes  of  the  scientist.   Through  conscious,  systematic 
development  of  these  processes,  the  student  becomes  increasingly  better 
equipped  for  more  complex  learning  in  the  fields  of  science  as  well  as 
in  other  areas  of  investigation. 

The  following  processes  are  considered  to  be  an  essential  part  of  the 
student's  learning: 

a.  observing—using  all  the  senses 

b.  classifying—grouping  related  objects  or  ideas 

c.  quantifying—using  numbers  and  measurements 

d.  communicating—using  such  means  as  discussion,  tabulation, 
graphing  .  .  . 

e.  inferring 

f.  predicting 

g.  formulating  hypotheses 
h.   defining  terms 

i.  controlling  variables 

j .  interpreting  data  and  results 

k.  formulating  models— verbal,  pictorial,  and  concrete 

1.  experimenting — planning  and  designing  an  investigation 

m.   processing  of  data— organizing,  representing  graphically, 
treating  mathematically 

n.    identifying  problems 

o.    seeking  further  evidence 

p.    applying  discovered  knowledge 

Information  on  pages  7  to  10  is  taken  from  AAAS,  Commentary  for  Teachers , 
by  the  American  Association  for  the  Advancement  of  Science.  It  may  prove 
to  be  useful  in  helping  students  learn  some  of  the  above  processes. 


Process 


Description  of  Behavior 


Example  Activities 


Observing 


The  desired  pupil  behavior 
is  increasing  competence  in 
using  not  only  his  sense  of 
sight  but  also  his  other 
senses  of  hearing,  touch, 
smell  and  taste. 


These  may  involve  both 
oral  and  written  des- 
criptions of  the 
following:   identify 
and  name  colors,  tex- 
tures, relative  sizes 
and  other  properties 
of  objects;  distin- 
guish difference  in 
temperature;  read 
temperature  on  a  ther- 
mometer; identify  and 
name  factors  in  weather 
such  as  temperature  and 
precipitation;  identify 
possible  causes  of  change 
such  as  temperature  and 
precipitation;  identify 
possible  causes  of  change 
such  as  heat ,  wind  and 
air  pressure;  show  the 
effect  or  cause  of  change 
on  an  object  such  as  a 
balloon;  describe  selected 
items  so  that  others  can 
identify  and  name  the  main 
parts  of  a  plant;  describe 
plant  growth  over  a  period 
of  time;  describe  the  re- 
lationship between  two 
variables. 


Classifying 


Quantifying 


The  desired  pupil 
behavior  is  increasing 
competence  in  grouping 
articles,  objects  and 
ideas  on  the  basis  of 
some  observable  proper- 
ty or  properties. 

The  desired  pupil 
behavior  is  increasing 
competence  in  measuring 
length,  weight,  area, 
volume,  and  rate  of 
change  of  the  physical 
world. 


Objects  may  be  classified 
according  to  smoothness, 
texture,  color,  and  special 
characteristics.  Single- 
stage  classifications  are 
followed  by  two-stage  and 
multi-stage  classifications 

The  following  are  illustra- 
tive:  distinguish  objects 
by  using  such  terms  as 
heavier  and  lighter;  iden- 
tify relative  weight  by 
lifting;  use  a  balance  to 
distinguish  heavier  from 
lighter  objects;  use  stan- 
dard units  of  weight; 


Process 


Description  of  Behavior 


Example  Activities 


Formulating      The  desired  pupil  behavior 
Hypotheses       involves  developing  increa- 
sing competence  in  stating 
an  hypothesis  regarding 
causes  of  phenomena  or 
the  relationship  between 
two  variables.   An  hypoth- 
esis tells  how  to  observe 
an  expected  outcome  of  an 
experiment. 


explain  effects  of  gravi- 
tation and  inertia;  measure 
the  weight  of  various 
objects;  describe  differ- 
ences in  weights;  identify, 
state  and  demonstrate  dif- 
ferences in  perception  of 
weight. 

The  following  illustrate 
hypotheses: 

1.  If  the  air  pressure 
inside  is  less  than  the 
air  pressure  outside  a 
tube,  then  water  will 
rise  in  the  tube. 

2.  If  a  ball  is  dropped, 
its  speed  will  increase 
as  it  approaches  the 
floor. 


Making  The  pupil  should  demon- 

Operational      strate  increasing  corn- 
Definitions      petence  in  stating  the 
minimum  things  to  do  or 
look  for  in  order  to 
identify  the  subject 
being  defined. 


The  following  are  illus- 
trative:  cold  means  15°C 
for  this  experiment;  little 
friction  means  that  not 
more  than  an  additional 
10%  of  force  over  and  above 
the  weight  of  the  object 
is  required  to  move  the 
object  across  a  surface. 


Controlling 
and 

Manipulating 
Variables 


The  desired  pupil  behavior 
is  increasing  competence  in 
arranging  conditions  to  be 
able  to  deliberately  control 
and  manipulate  objects  or 
conditions  in  an  experiment. 


The  following  examples  are 
illustrative: 

1 .  Consider  two  pendula 
swinging  at  different  rates 
Variables  to  control  might 
include:   the  weights 
(size,  shape,  and  mass), 
the  string  (length  and 
thickness) ,  and  the  length 
of  swing. 

2.  Metals  expand  when 
heated.   Variables  to 
control  might  include: 
kind  of  metal  and  the 
temperature. 


Process 


Description  of  Behavior 


Example  Activities 


Interpreting 
Data 


Formulating 
Models 


The  desired  pupil  behavior 
is  increasing  competence 
in  getting  the  most  out  of 
data  without  over-simplifying, 
drawing  conclusions  supported 
by  the  data,  and  considering 
alternative  explanations. 

The  desired  pupil  behavior 
is  increasing  competence  in 
building  both  physical  and 
mental  models  to  account  for 
phenomena. 


Interpretations  may  be 
drawn  from  observations 
made  in  the  form  of 
verbal  statements, 
graphs,  histograms, 
and  tables. 


The  following  models 
are  illustrative: 

1.  Pictures  of  the 
moon's  surface. 

2.  Diagrams  of  the  life 
cycle  of  an  insect. 

3.  Physical  model  of 
a  chromosome. 

4.  Mental  model--idea 
of  an  atom. 


Communicating 


The  desired  pupil  behavior 
is  increasing  competence  in 
describing  an  experiment  so 
that  an  individual  who  has 
not  seen  it  can  carry  it  out 


Experiences  in  identifying 
and  naming  objects  are 
followed  by  graphing  and 
describing  measured  changes 
as  shown  in  the  following 
examples:   identify  and 
name  events  that  can  be 
quantified,  such  as  five 
bounces  of  a  ball;  make  a 
column  in  a  bar  graph  to 
represent  the  frequency  of 
an  event;  distinguish 
events  shown  in  a  graph; 
make  a  bar  graph;  describe 
measured  changes  in  speed, 
temperature,  and  other 
properties;  make  a  predic- 
tion on  the  basis  of 
recorded  measures;  make  a 
graph  to  show  the  predic- 
tion; describe  an  experi- 
ment so  that  others  might 
do  it. 


Inferring 


The  desired  pupil  behavior 
is  increasing  competence 
in  drawing  more  than  one 
inference  from  a  set  of 
data,  demonstrating  that 


The  following  sequence  is 
illustrative.   Use  the  con- 
cept "evaporation"  to 
explain  how  water  is  lost 
by  plants;  demonstrate  a 


Process 


Description  of  Behavior 


Example  Activities 


inference  can  be  tested 
by  further  observation, 
and  demonstrating  that 
an  inference  can  be  tested 
by  applying  known  tests  to 
the  properties  of  objects. 
Pupils  should  indicate 
that  they  are  able  to 
distinguish  between  ob- 
servations and  inferences. 


way  to  measure  the 
water  used  by  a  plant; 
infer  and  demonstrate 
that  water  drawn  through 
plants  is  transferred  to 
the  atmosphere;  show  that 
an  inference  may  be  tested 
by  additional  observations, 


Predicting 


The  desired  pupil  behavior 
is  increasing  competence 
in  conducting  experiments 
to  test  predictions  of 
relationships  between  two 
measurable  quantities. 


Various  tasks  might 
include:   plotting  data, 
making  and  interpreting 
graphs,  and  observing 
from  different  vantage 
points.   For  example, 
analyze  a  graph  to 
determine  the  pattern 
relationships  (increasing, 
decreasing,  stable);  use 
a  graph  to  predict  water 
loss  from  plants;  make 
predictions  from  a  series 
of  observations  by  means 
of  graphs;  conduct  an 
experiment  to  test  pre- 
dictions . 


Experimenting 


The  desired  pupil  behavior 
is  increasing  competence  in 
planning,  conducting  and 
communicating  experiments 
in  which  the  problem  is 
clarified,  hypotheses  are 
stated,  observations  are 
made,  and  data  interpreted. 
This  process  depends  upon 
the  pupil  being  able  to 
use  all  of  the  other  pro- 
cesses. 


Pupils  might  develop 
experiments  to  answer 
the  following  questions: 

1 .  How  do  mealworms 
react  to  light? 

2.  How  many  nails  can 
a  magnet  lift? 

3.  What  happens  to  salt 
when  it  is  placed  in 
water?  Does  more  salt 
dissolve  in  water  at 
35°C  than  at  20°C? 


MOTOR  SKILLS 

In  order  to  develop  manipulative  skills,  students  in  Junior  High  Science 
must  have  frequent  opportunities  for  first-hand  investigative  experiences 
that  involve  the  handling  of  materials  and  equipment. 
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ATTITUDES  TO  BE  DEVELOPED 


i 


Much  of  the  spirit  and  meaning  of  science  is  transmitted  to  students 
from  the  teacher.  Some  of  the  attitudes  the  teacher  should  endeavor 
to  develop  in  students  are: 

1.  Curiosity  and  interest 

2.  Intellectual  honesty 

3.  Open-mindedness 

4.  Belief  in  cause-effect  relationships 
Suspended  judgment  when  data  is  inadequate 
A  respect  for  accuracy  and  precision 


5. 
6. 

7. 


Skepticism  of  statements  which  may  be  biased  or  based  on 
inadequate  information. 


i 


a 
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IMPORTANT  GUIDELINES 


A.   Organization  of  Program  for  Grades  7,8  and  9 

Approximately  80  hours  of  instructional  time  shall  be  devoted  to 
the  core  topics  and  approximately  20  hours  to  elective  topics.   Content 
of  the  elective  units  is  to  relate  to  the  core  in  one  of  three  ways: 

a.  an  extension  of  a  core  topic  (breadth) 

b.  an  in-depth,  intensive  study  of  a  core  topic 

c.  a  practical  application  of  a  core  topic. 


B. 


Controversial  Issues  in  the  Classroom 


The  presentation  of  issues  of  a  potentially  sensitive  nature  such 
as  those  related  to  human  reproduction,  special  creation,  or  genetic 
manipulation  are  to  be  dealt  with  in  accordance  with  the  1972  policy 
statement  included  on  pages  13  and  14  of  this  guide,  or  to  local  policy 
which  is  in  accord  with  the  principles  of  the  1972  policy  statement. 

The  intent  of  the  policy  statement  is  to  develop  students' 
capacities  to  think  clearly,  reason  logically,  and  examine  issues  from 
several  points  of  view.   In  addition,  care  should  be  taken  that 
theories  are  not  presented  as  fact. 


C.   Local  Selection  of  Instructional  Materials 

Teachers  are  reminded  that  they  are  responsible  to  their  employing 
boards  for  the  classroom  use  of  materials  that  are  not  prescribed  by 
either  Alberta  Education  or  by  the  School  Board.   The  procedures  to  be 
used  in  seeking  authorization  to  use  other  than  prescribed  references 
are  described  in  the  Curriculum  Bulletin  (Volume  8,  No.  1,  Feb.,  1975) 
describing  changes  in  legislation  relative  to  local  selection  of 
instructional  materials  and  development  of  curricula. 


Learning  Resources 

Only  the  texts  currently  prescribed  by  the  Minister  of  Education 
are  listed  in  this  publication.   Other  references  for  both  core  and 
electives  are  listed  in  a  companion  publication  entitled  Learning 
Resources    (for)  Junior  High  School  Science. 
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CONTROVERSIAL  ISSUES 


In  August  1972,  the  Minister  of  Education  announced  a  policy 
regarding  controversial  issues.   This  announcement  was  in  response  to 
representation  having  been  made  regarding  the  treatment  in  school  programs 
of  such  matters  as  Canadian  content,  family  life  education,  sex-stereotyping 
and  special  creation,  to  name  a  few.   By  way  of  interpretation,  the  policy 
is  to  be  treated  as  a  whole;  that  is,  no  clause  is  to  be  applied  in  isola- 
tion of  any  other  clause  or  clauses  in  the  policy.   The  policy  is  intended 
to  accomplish  the  following  in  the  handling  of  issues  such  as  those 
mentioned  above. 

1.  Provincially,  it  will: 

a.  guide  the  development  and  revision  of  Programs  of  Study, 
including  the  acquisition  of  support  materials. 

b.  serve  as  the  Department  of  Education  position  in  cases 
in  which  the  department  may  be  consulted  regarding 
controversial  issues. 

2.  Locally,  the  statement  is  to  serve  as  a  guide  for  the  develop- 
ment of  policy  at  system,  district  or  school  levels,  according 
to  local  choice. 
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DEPARTMENT  OF  EDUCATION  POLICY 
Re:   Controversial  Issues  in  the  Classroom 


I.   In  principle,  it  is  an  objective  of  the  Alberta  educational  system 
to  develop  students'  capacities  to  think  clearly,  reason  logically, 
examine  all  issues  and  reach  sound  judgements. 

II.   The  specific  policy,  based  on  this  principle,  is: 

1.  Students  in  Alberta  classrooms  should  not  be  ridiculed  or 
embarrassed  for  positions  which  they  hold  on  any  issue,  a 
requirement  which  calls  for  sensitivity  on  the  part  of 
teachers,  students  and  other  participants  in  dealing  with 
such  issues. 

2.  Students  should  have  experiences  in  selecting  and  organizing 
information  in  order  to  draw  intelligent  conclusions  from  it. 
For  sound  judgements  to  be  made,  information  regarding  con- 
troversial issues  should: 
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a.  represent  alternative  points  of  view; 

b.  appropriately  reflect  the  maturity,  capabilities  and 
educational  needs  of  the  students  and  reflect  the 
requirements  of  the  course  as  stated  in  the  program 
of  studies; 

c.  reflect  the  neighborhood  and  community  in  which  the 
school  is  located,  but  not  to  the  exclusion  of 
provincial,  national  and  international  contexts. 

School  trustees  should  establish,  in  consultation  with  appropriate 
interest  groups,  policies  regarding: 

a.  identification  of  controversial  issues, 

b.  treatment  of  such  issues  in  local  classrooms. 

Students,  teachers  and  administrative  staff  should  have  a 
voice  in  determining: 

a.  the  controversial  issues  to  be  studied, 

b.  the  texts  and  other  materials  to  be  used, 

c.  the  manner  in  which  such  issues  are  dealt  with  in  the 
classroom. 


14 


SUGGESTIONS  FOR  IMPLEMENTING 
THE  SCIENCE  PROGRAM 


A.  An  Approach  to  the  Teaching  of  Junior  High  School  Science 

Nature  of  Science 

Today's  science  programs  emphasize  inductive  modes  of  inquiry.   In  the 
past,  much  science  teaching  in  the  junior  high  school  has  treated  science 
as  dogma.   To  a  large  degree,  the  difference  stems  from  one's  definition 
and  view  of  science.   In  oversimplified  terms,  when  science  is  regarded 
as  an  accumulation  of  facts,  it  is  defensible  to  design  curricula  with 
the  goal  of  creating  the  most  efficient  scheme  for  teaching  these  facts. 
On  the  other  hand,  when  science  is  regarded  as  an  active,  human  process 
for  acquiring  knowledge,  curricula  must  be  designed  to  bring  the  learner 
into  a  direct  encounter  with  this  process.   The  substance  of  inductive 
inquiry  is  data;  data  and  concepts  are  essential  ingredients  of  inquiry. 
However,  they  are  not  the  totality  of  science;  processes  of  inquiry  must 
be  included  and  balanced  against  content. 

In  today's  junior  high  science  programs,  inquiry  involves  human  activity 
in  search  of  meaning.   It  involves  both  the  student  and  the  teacher  in 
an  active  process.   Recitation  followed  by  student  feedback  would  seem 
to  be  antithetical  to  the  process  of  inquiry.   Science  is  a  body  of 
knowledge  and  a  process  of  inquiry. 

Students  should  be  given  opportunities  to  recognize,  understand,  and 
evaluate  the  social  and  environmental  consequences  of  scientific  dis- 
coveries.  The  humanistic  view  of  science  should  receive  substantial 
emphasis.   In  order  for  students  to  understand  the  significance  of 
science  in  the  progress  of  civilization,  they  should  be  challenged  to 
bring  scientific  considerations  into  social  issues. 


Process  Skills 

Strong  recognition  must  be  given  to  process.   However,  process  skills 
should  not  be  developed  simply  for  their  own  sake.   Rather,  process 
skills,  including  observing,  interpreting,  and  hypothesizing,  should 
be  developed  as  an  integral  part  of  programs  and  used  as  they  are 
required  by  the  student  to  gain  and  process  data  and  information  to 
develop  concepts. 
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Concept  Formation 

It  is  important  for  the  teacher  to  remember  that  a  concept  is  a  gradually- 
developing  and  continuous  verbal  and  mental  image  which  is  unique  to  each 
student.   Concepts  are  not  taught  directly  by  the  teacher,  but  are 
primarily  the  result  of  mental  and  physical  activity  on  the  part  of  the 
learner.   Experiences  with  real  things  should  be  presented  within  a 
conceptual  framework. 


B.  Use  of  Textbooks 

All  too  often  a  textbook  has  been  accepted  in  many  classrooms  as  the 
program  of  studies.   Experience  has  shown  that  the  use  of  a  single  text 
has  resulted  in  problems  when  teachers  attempt  to  meet  the  range  of 
individual  abilities.   One  must  consider  both  the  strengths  and  limita- 
tions of  a  textbook  and  exercise  discretion  in  its  use.   The  use  of  a 
variety  of  texts  helps  to  provide  alternate  methods  and  approaches  to 
accommodate  ranges  of  performance  and  interest.   No  text,  manual,  or 
single  aid  will  provide  a  creative  and  appealing  approach  to  instruction, 
Children  differ  and  communities  are  varied,  so  that  the  creative  ability 
and  background  of  children  demand  variation  in  instructional  patterns. 


C .  Student  Evaluation 

The  nature  of  the  Junior  High  Science  course,  i.e.,  an  activity- 
centered  science  course  geared  to  providing  successful  student 
experiences? calls  for  different  kinds  of  teaching  and  evaluating. 
Too  often  we  assume  that  students  have  skills  and  are  able  to  use 
scientific  processes.   These  skills  and  processes  must  be  taught, 
practiced,  and  evaluated.   This  evaluation  should  be  continuous  with 
maximum  student  participation. 

Evaluation  should  be  concerned  with  the  attainment  of  conceptual 
knowledge  but  there  should  also  be  a  large  component  concerned  with 
the  attainment  of  the  affective  goals.   That  is  to  say,  we  must  attempt 
to  measure  not  only  the  pupil's  growth  in  the  knowledge  dimension  but 
also  in  the  attitudinal  dimension. 


D.  Safety  and  Maintenance  of  the  Science  Laboratory 

1.  Teachers  should  be  aware  of  potential  hazards  incumbent  in  any 
experiment  or  demonstration  which  is  to  be  incorporated  into 
the  science  program. 

2.  Students  should  be  made  aware  of  hazards  in  doing  any  experiment 
and  should  be  made  to  understand  and  follow  the  directions. 
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3.  Chemicals  should  be  stored  in  a  safe,  secure  and  orderly  manner. 

4.  All  laboratory  activities  should  be  supervised. 

5.  Students  should  be  taught  how  to  use  and  care  for  laboratory 
equipment . 

6.  All  apparatus  and  equipment  should  be  in  good  repair. 

7.  Safety  equipment  (fire  extinguishers,  asbestos  blankets,  eye 
washers,  first  aid  kits,  etc.)  should  be  readily  accessible. 
Students  should  be  instructed  in  the  proper  use  of  this  equipment 

8.  Teachers  should  be  conversant  with  the  policies  and  statements 
adopted  by  their  employing  board.   In  the  absence  of  such  state- 
ments, teachers  should  be  aware  of  specific  hazards  that  students 
face  in  the  science  program  and  have  taken  suitable  precautions 
against  such  hazards. 

9.  All  accidents  should  be  reported  to  the  principal  without  delay. 

10.   The  use  of  vertebrate  animals  for  experimental  work  is 
to  be  avoided. 
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SUGGESTIONS  REGARDING  A  FIELD  STUDIES  PROGRAM 


Field  tripping  or  outdoor  education  as  a  valuable  contributing  component 
to  any  total  educational  program  in  our  Alberta  schools  is  now  recognized 
and  accepted.   Nevertheless,  schools  or  classes  contemplating  such 
activities  must  bear  in  mind  certain  responsibilities.   The  statement 
which  follows  is  to  alert  teacher,  principals,  administrators,  and  others 
to  assure  that  all  necessary  steps  are  taken  to  ensure  success. 


A  good  deal  of  literature,  local  and  otherwise,  now  exists  on  this 
topic  and  those  undertaking  field  tripping  for  the  first  time  would  be 
well  advised  to  avail  themselves  of  this  information  where  possible. 
Adequate  pre-planning  is  the  key  to  a  successful  field  trip,  whether 
it  be  of  short  or  long  duration;  whether  it  be  taking  students  a  few 
hundred  yards  or  several  hundred  miles. 
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A  field  trip  must  be  based  on  clearly  defined  objectives.   Since  field 
tripping  requires  an  expenditure  of  a  great  deal  of  time  and  often  money, 
the  results  to  students  should  at  all  times  justify  the  efforts  necessary. 

In  setting  objectives  and  in  pre-planning  the  undertaking,  many  important 
considerations  have  to  be  taken  into  account.   Some  of  these  relate  to 
the  age  of  the  students,  parents'  consent,  compliance  with  board  policies, 
and  adequate  and  responsible  adult  supervision.   There  are  many  others. 

It  is  not  the  intent  of  this  publication  to  cover  fully  the  topic  o* 
field  tripping  or  outdoor  education.   The  intent  is  to  suggest  that  field 
tripping  cannot  be  undertaken  lightly  and  that  careful  planning  must 
precede  any  such  activity. 

The  following  check  list  is  included  as  a  sample  guide  in  suggesting  the 
kinds  of  items  which  should  receive  attention. 


FIELD  STUDIES  CHECK  LIST* 
(Not  all-inclusive  and  only  suggestive) 


1.  The  objectives  of  the  field  trip  have  been  clearly  identified. 

2.  The  field  trip  site  has  been  visited  and  studied. 

3.  Field  trip  site  entry  has  been  cleared  and  booked. 

4.  Students  who  will  participate  have  been  identified. 

5.  An  outline  of  student  activities  has  been  prepared. 

6.  Permission  from  the  proper  school  authorities  has  been 
obtained  (school  board  included). 

7.  Parental  consent  has  been  obtained  in  writing. 

8.  All  financial  commitments  have  been  looked  after. 

9.  All  teachers  whose  classes  may  be  affected  have  been  properly 
consulted. 

10.  Any  required  student  skills  have  been  taught. 

11.  Proper  and  adequate  transportation  has  been  arranged. 

12.  A  full  schedule  of  times  and  events  has  been  prepared, 
including  departure  and  arrival  time. 

13.  Adequate  and  responsible  adult  supervisory  personnel  have  been 
provided  for. 

14.  First  aid  requirements  have  been  met. 

15.  Proper  clothing  requirements  have  been  established. 


*Adapted  from  A  Guide  to  Field  Tripping,  Calgary  Board  of  Education. 
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(  )  16.  Guidelines  for  behavior  have  been  established  for  all. 

(  )  17.  Proper  and  adequate  food  supply  has  been  assured. 

(  )  18.  Duties  and  responsibilities  of  all  supervisory  personnel 
have  been  outlined. 

(  )  19.  Supplies  and  equipment  for  all  have  been  identified  and 
arranged  for. 

(  )  20.  Safety  precautions  have  been  outlined. 


FOLLOWING  UP  ON  A  FIELD  TRIP 

It  is  generally  accepted  that  follow-up  activities  are  of  equal  impor- 
tance to  those  in  the  field.   Some  follow-up  activities  might  include 
reporting  by  various  committees  on  the  data  collected,  organizing   and 
reviewing  ideas  and  materials  gathered,  preparing  bulletin  board  displays, 
demonstrations  and  worksheets,  and  discussing,   testing  and  identifying 
specimen  materials  obtained.   Each  student  should  have  some 
responsibility  in  interpreting  and  explaining  what  was  observed. 


EVALUATION 

The  teacher  should  attempt  to  determine  the  extent  to  which  his  other 
purposes  for  taking  the  field  study  were  met.   Evaluation  might  include 
completed  questionnaires,  student  prepared  booklets,  and  evidence  that 
might  be  collected  to  support  the  general  objectives  of  Junior  High 
Science.   Problems  that  arose  should  be  noted  for  revision  of  plans 
for  future  trips.   Some  attempt  should  also  be  made  to  determine  the 
usefulness  of  the  resource  site  for  future  field  studies. 


M  §teMH 
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GRADE  SEVEN 


Prescribed  References 

Carter,  J.  L.  et  al,  Life  Seience:     A  Problem  Solving  Approach^ 
Scarborough:   Ginn  and  Co.,  1977 

Smallwood,  W.  L. ,  Challenges  to  Science:     Life  Science   Scarborough 
McGraw-Hill,  1976 


Learning  Resources 

For  learning  resources  appropriate  to  each  elective,  refer  to  Learning 
Resources — Junior  High  School  Science3    the  supplementary  publication 
to  this  guide. 


Objectives 

After  participating  in  the  activities  and  completing  the  assignments 
associated  with  this  course,  the  student  should  be  able  to: 

7.1  Demonstrate  a  knowledge  of  and  be  able  to  discuss  the  identified 
major  concepts  and  their  subconcepts  within  the  context  of  a 
study  of  life  science.   These  major  concepts  are: 

7.1.1  All  sets  of  objects  including  living  things  may  be 
classified  into  groups  having  common  characteristics. 

7.1.2  Cells  are  the  unit  of  structure  and  function  of  most 
living  things. 

7.1.3  Living  things  carry  on  certain  fundamental  processes 
to  sustain  and  perpetuate  life. 

7.1.4  All  living  things  interact  with  and  are  interdependent 
upon  each  other  and  their  environment. 

7.2  Acquire  such  investigative  skills  associated  with  science  as: 
--observing  with  all  the  senses 

— classifying  related  objects  or  ideas 

--quantifying  measured  data 

--manipulating  data  to  identify  the  patterns 

--identifying  problems  clearly  so  that  the  variables  may  be 

controlled  or  manipulated 
--interpreting  data,  making  inferences  leading  to  hypotheses 

and  predicting  future  behavior. 

7.3  Identify  and  discuss  the  limitations  of  experimental  data  in 
terms  of  the  underlying  assumptions  and  the  identified  problem. 

7.4  Assume  a  responsibility  for  keeping  the  workspace  neat  and 
tidy  by  practicing  safe,  and  careful,  work  habits. 
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7.5 


7.6 


Recognize  and  be  able  to  cite  examples  of  the  contributions 
made  by  such  historical  figures  as  Robert  Hooke,  Louis  Pasteur, 

Investigate  factors  related  to  the  wise  use  of  renewable 
resources  and  man's  impact  upon  the  environment. 


DEFINITIONS  FOR  GRADE  SEVEN  SCIENCE 
(Arranged  topically) 


The  following  definitions  are  included  to  aid  the  teachers  of  the 
Grade  7  Science  Program. 


Life  Processes 

1.  Adaptation  -  a  characteristic  which  particularly  suits  an 
organism  for  survival  in  its  environment. 

2.  Digestion  -  the  process  of  breaking  down  food  into  nutrients. 

3.  Reproduction  -  the  process  by  which  any  organism  makes  more 
of  its  kind. 

4.  Respiration  -  the  oxidation  of  sugar  in  living  organisms. 

5.  Sensitivity  -  the  reaction  of  an  organism  to  its  internal  and 
external  environment. 


B.   Interaction  of  Living  and  Non-Living  Things 

1.  Biosphere  -  the  largest  community,  including  all  forms  of  life 
on  earth. 

2.  Community  -  a  group  of  plant  and  animal  populations  which  lives 
and  interacts  in  a  particular  area. 

3.  Ecosphere  -  the  total  physical  environment  of  the  Earth, 
including  the  atmosphere  around  it. 

4.  Ecosystem  -  a  community  together  with  its  physical  environment. 
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GRADE  7  CORE 


CONCEPT 


SUBCONCEPT 


C7.1 


All  sets  of  objects 
including  living  things 
may  be  classified  into 
groups  having  common 
characteristics . 


C7.2 


Cells  are  the  unit  of 
structure  and  function 
of  most  living  things. 


Classification  makes  thinking  about 
a  large  number  of  things  simpler 
and  easier. 

a.  Within  large  groups,  members 
share  some  common  characteris- 
tics; within  smaller  subgroups, 
members  share  a  greater  number 
of  common  characteristics. 

b.  Living  things  may  be  classified 
as  protist,  plant,  or  animal. 

The  techniques  and  tools  of  scientists 
aid  in  observing  things. 

Microscopes  are  required  to 
study  cells. 


C7.3  Living  things  require 
energy  to  carry  on 
certain  fundamental 
processes  in  order  to 
sustain  life. 


2.  Plant  and  animal  cells  share  many 
common  characteristics. 

3.  Cells  live  independently  or  in  groups. 

a.  Single-celled  organisms  perform 
all  the  functions  necessary  for 
life. 

b.  Some  cells  in  multicellular 
organisms  are  specialized  to 
carry  out  specific  functions. 

1.   Organisms  require  nutrients  for  energy, 

a.  Green  plants  use  the  sun's 
energy  to  produce  food . 

b.  Energy  from  stored  food  is 
usable  when  organisms  break 
down  food  into  nutrients. 

Some  basic  foods  are  starch, 
sugar,  protein,  fats  and  oils. 

c.  All  living  things  obtain  their 
energy  from  respiration. 

i.  Organisms  obtain  oxygen  from 
their  environment  in  a  variety 
of  ways . 

ii.  Oxygen  enables  organisms  to 
burn  food  for  energy. 
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CONCEPT 


SUBCONCEPT 


d.   Food  products  and  gases  must  be 
available  to  all  cells  throughout 
an  organism. 

i.  Cells  receive  nourishment  and 
eliminate  waste  through  the 
process  of  diffusion. 

ii.  More  complex  organisms  show  a 
need  for  specialized  circula- 
tory systems. 

Energy  enables  organisms  to  carry  out 
activities  in  order  to  sustain  life. 

a.  Organisms  obtain  nutrients  in 
a  variety  of  ways. 

b.  Growth  of  an  organism  may  result 
in  change  in  structure  or  propor- 
tion, or  an  increase  in  size. 

c.  Organisms  react  to  their  internal 
and  external  environment. 

i.  Different  species  may  have 
different  ways  of  receiving 
and  responding  to  stimuli. 

ii.  Organisms  differ  in  their 

adaptation  to  the  environment. 

d.  Organisms  must  reproduce  to  ensure 
survival  of  the  species. 

i.  Organisms  may  reproduce  sexually, 
asexually,  or  by  both  means. 

ii.  An  offspring  inherits  certain 

characteristics  from  its  parents. 

iii.  There  are  many  variations 
within  a  population. 


C7.4  All  living  things 

interact  with  and  are 
interdependent  with 
each  other  and  their 
environment. 


Life  on  our  planet  is  possible  in  the 
biosphere. 

a.  Living  and  non-living  things 
interact  within  ecosystems. 

b.  Communities  of  organisms  exist 
within  the  ecosystems. 

The  members  of  each  community  show 
adaptations  which  are  necessary  for 
survival  in  the  community. 
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CONCEPT. 


SUBCONCEPT 


a.  Some  organisms  are  specific  to 
certain  communities  (distribution) 

b.  Some  organisms  may  exist  in  more 
than  one  community  (tolerance) . 

3.  An  organism  is  the  product  of  both 
heredity  and  environment . 

4.  The  environment  and  the  distribution 
of  organisms  are  in  a  state  of 
continual  change. 

a.  Nature  constantly  recycles 
materials. 

b.  Changes  may  take  place  over  an 
extended  period  of  time. 
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GRADE  7  SCIENCE  ELECTIVES 

The  principles  to  be  applied  when  choosing  topics  are: 

1.  The  time  available  is  a  minimum  of  20  hours. 

2.  The  content  is  related  to  the  core  in  one  of  three  ways: 

a.  An  extension  of  a  core  topic  (breadth) . 

b.  An  in-depth,  intensive  study  of  a  core  topic.   (Caution:   The 
topic  should  not  be  developed  to  the  extent  that  is  found  at 
a  higher  grade  level.) 

c.  A  practical  application  of  a  core  topic, 

Learning  Resources 

For  learning  resources  appropriate  to  each  elective,  refer  to  Learning 
Resources — Junior  High  School  Science 3    the  supplementary  publication 
to  this  guide. 

Elective  Topics 

A  minimum  of  one  elective  topic  chosen  from  the  following  list  is  to 
be  studied, 

E7.1     Mankind's  influence  may  increase  the  rate  of  change,  with 
beneficial  or  harmful  results  to  the  environment, 

E7.2     Mankind  commands  the  use  of  a  great  supply  of  energy  to 
change  the  environment  to  his  liking. 

E7.3     Pollution  due  to  mankind's  production  and  use  of  energy  can 
be  minimized. 

E7.4     The  preservation  of  mankind's  biological  resources  depends 
on  the  awareness  and  positive  action  of  each  individual. 

E7.5     A  simple  key  may  be  used  to  facilitate  identification  of 
organisms. 

E7.6     A  locally  developed  unit. 


Note:   Outlines  for  each  elective,  with  the  exception  of  E7.6  are 
provided  in  the  Curriculum  Guide. 
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E7.1 

MANKIND'S  INFLUENCE  MAY  INCREASE  THE  RATE  OF  CHANGE  WITH  BENEFICIAL  OR 
HARMFUL  RESULTS  TO  THE  ENVIRONMENT 


Content 


1.  Mankind  is  able  to  change  the  landscape  far  faster  than  geological 
and  biological  processes. 

2.  Growth  in  our  population  has  increased  the  demand  on  the  environment 

3.  Automobiles  have  had  a  great  effect  on  the  environment. 

4.  Changes  in  living  space  occur  since  more  people  choose  to  live  in 
urban  areas  rather  than  rural  areas. 

5.  Increases  in  leisure  time  and  wealth  have  changed  our  demands  on 
the  environment. 

6.  Mankind  produces  enormous  quantities  of  waste--body  wastes,  garbage, 
discarded  machinery. 

7.  Mankind  uses  chemicals  to  control  pests. 

References : 

Refer  to  Elective  Concept  Reference  Grid  page  41  . 


E7.2 

MANKIND  COMMANDS  THE  USE  OF  A  GREAT  SUPPLY  OF  ENERGY  TO  CHANGE  THE 
ENVIRONMENT  TO  HIS  LIKING 


Content: 

1.  Some  resources  cannot  be  used  without  destroying  them  (non-renewable 
resources  such  as  fossil  fuels) . 

2.  Some  resources  can  be  so  damaged  that  they  become  useless  (renewable 
resources  such  as  water,  soil  and  forests) , 

3.  Conservation  enables  mankind  to  use  resources  wisely. 

a.  Soil  conservation  occurs  through  minimizing  erosion, 
preventing  overgrazing,  using  contour  strip  farming, 
and  maintaining  fertility. 

b.  Forest  conservation  occurs  through  forest  fire  prevention, 
control  of  diseases  and  pests,  protection  from  grazing,  and 
wise  lumbering. 

c.  Water  conservation  enables  us  to  reuse  water. 


References: 


Refer  to  Elective  Concept  Reference  Grid  page  42  . 


E7.3 

POLLUTION  DUE  TO  MANKIND'S  PRODUCTION  AND  USE  OF  ENERGY  CAN  BE  MINIMIZED 

Content : 

1.  Thermal  pollution  can  cause  the  death  of  many  aquatic  organisms. 

2.  Rivers  and  other  bodies  of  water  can  handle  small  amounts  of 
pollution. 

3.  Combustion  causes  most  of  our  air  pollution. 

a.  A  temperature  inversion  can  increase  pollution. 

b.  Fog  can  increase  air  pollution. 

4.  Pollutants  can  damage  organs  of  the  breathing  system.   (Diseases 
may  be  caused  by  air  pollution.) 

References: 

Refer  to  Elective  Concept  Reference  Grid  page  42  . 


E7.4 

THE  PRESERVATION  OF  MANKIND'S  BIOLOGICAL  RESOURCES  DEPENDS  ON  AN 
AWARENESS  AND  THE  POSITIVE  ACTION  OF  EACH  INDIVIDUAL 


Content 


1.  The  environment  is  viewed  in  terms  of  both  economic  and  aesthetic 
value. 

2.  Changes  in  the  environment  may  be  reversible  or  irreversible. 

3.  Whenever  possible,  a  resource  should  be  used  to  meet  several  types 
of  interests. 

4.  Some  areas  have  been  classified  as  wilderness  areas. 

5.  Land  can  be  classified  as  being  suitable  for  agriculture--care  that 
should  be  given  it. 

6.  Recycling  of  paper,  oil,  and  glass  can  reduce  mankind's  impact  on 
the  environment. 


References 


Refer  to  Elective  Concept  Reference  Grid  page  43 
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E7.5 

A  SIMPLE  KEY  MAY  BE  USED  TO  FACILITATE  IDENTIFICATION  OF  ORGANISMS 

Content: 

1.  Identification  of  a  living  thing  can  be  made  by  observing  its 
structure. 

2.  A  classification  key  helps  to  identify  an  organism  by  considering 
the  presence  or  absence  of  many  characteristics  that  the  organism 
might  possess. 

3.  A  dichotomous  key,  based  on  characteristics  that  will  separate 
living  things  into  groups,  can  be  developed, 

References: 

Refer  to  Elective  Concept  Reference  Grid  page  43  . 
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GRADE  EIGHT 
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Learning  Resources 

For  learning  resources  appropriate  to  each  elective,  refer  to  Learning 
Resources — Junior  High  School  Science,    the  supplementary  publication 
to  this  guide. 


Objectives 

After  participating  in  the  activities  and  completing  the  assignments 
associated  with  this  course,  the  student  should  be  able  to: 

8.1  Demonstrate  a  knowledge  of  and  be  able  to  discuss  the  identified 
major  concepts  and  their  associated  subconcepts  within  the 
context  of  a  study  of  the  earth.  These  major  concepts  are: 

8.1.1  A  perspective  of  the  position  and  motion  of  the  Earth 
in  space  is  gained  by  celestial  observations  and 
measurements. 

8.1.2  Various  theories  attempt  to  explain  the  origin  of  the 
solar  system  and  the  universe. 

8.1.3  The  Sun  is  a  typical  star. 

8.1.4  Solar  gravity  and  planetary  inertia  maintain  a  system 
of  planets  in  orbit. 

8.1.5  The  surface  of  the  Earth  and  its  inhabitants  are 
surrounded  by  an  atmosphere  of  air. 

8.1.6  Local  conditions  in  the  atmosphere  are  referred  to  as 
weather. 

8.1.7  The  crust  of  the  Earth  is  formed  of  rocks. 

8.1.8  The  crust  of  the  Earth  is  constantly  being  changed. 

8.2  Demonstrate  increasing  competence  in  the  investigative  skills 
associated  with  science: 

--observing  with  all  of  the  senses 
--manipulating  technical  instruments 
--collecting  reliable  data 

--manipulating  the  data  to  identify  any  patterns 
--interpreting  data,  making  inferences  leading  to  hypotheses, 
and  predicting  future  behavior. 
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8.3  Participate  in  a  study  of  some  local  phenomenon  such  as  the 
weather  patterns  over  a  period  of  time,  collect  the  data  and 
relate  these  to  the  regional  patterns  and  the  long-term 
climatic  conditions. 

8.4  Recognize  and  be  able  to  cite  the  contributions  to  modern 
theories  of  such  scientists  as  Galileo,  Kepler,  Hutton  and 
Wegener. 

8.5  Examine  topics  of  current  scientific  interest  in  an  objective 
and  open-minded  manner. 
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DEFINITIONS  FOR  GRADE  EIGHT  SCIENCE 
(Arranged  topically) 


The  following  definitions  are  included  to  aid  the  teachers  of  the 
Grade  8  Science  Program. 


A.   Space 


1.   Galaxy  -  an  assemblage  of  millions  or  billions  of  stars,  gas, 
and  dust  in  space. 


B.   Atmosphere 

1.  Air  -  another  term  for  atmosphere,  particularly  that  mixture 
of  its  gases  close  to  the  Earth's  surface. 

2.  Conduction  -  the  transfer  of  heat  energy  in  a  solid  by  vibration 
from  one  molecule  or  particle  to  another. 

3.  Convection  -  the  transfer  of  heat  energy  through  a  gas  or  a 
liquid  by  motion  of  the  particles  in  the  substance. 

4.  Radiation  -  one  of  the  kinds  of  energy  given  off  by  hot  objects. 


Weather 

1.  Air  mass  -  a  large  body  of  air  with  similar  temperature  and 
humidity  at  all  levels. 

2.  Cold  front  -  a  cold  air  mass  invades  warmer,  pushes  under 
the  warmer  air  and  often  produces  cumulus  clouds. 


3.  Cyclone  -  an  eddy  with  winds  that  blow  counterclockwise  in  the 
northern  hemisphere  into  and  around  a  center  of  low  atmospheric 
pressure. 

4.  Eddy  -  a  circular  motion  in  air  or  water. 

5.  Precipitation  -  any  water,  solid  or  liquid,  that  falls  from 
the  atmosphere  to  the  ground. 

6.  Relative  humidity  -  the  actual  amount  of  water  vapor  in  the  air 
compared  to  the  total  amount  of  water  vapor  the  air  could  hold 
at  that  temperature,  expressed  as  a  percentage. 
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7.  Warm  front  -  a  warm  air  mass  pushes  into  a  region  of  cold  air, 
rides  over  the  cold  air  mass  and  often  produces  high  cirrus 
clouds. 

8.  Weather  -  the  state  of  the  air  at  a  given  time  in  terms  of 
temperature,  pressure,  precipitation,  wind,  and  visibility. 


D.   The  Earth's  Crust 

1.  Chemical  weathering  -  weathering  that  changes  the  particle 
size  of  a  material  and  also  changes  the  material  itself  into 
something  else  due  to  exposure  to  air  and  water. 

2.  Erosion  -  the  process  of  wearing  down  the  landforms  by 
carrying  away  weathered  rock  particles  or  soil. 

3.  Fault  -  a  break  in  the  Earth's  crust  along  which  there  has  been 
vertical  and/or  horizontal  movement. 

4.  Igneous  rocks  -  rocks  formed  by  the  crystallization  of  magma, 
either  at  depth  or  at  Earth's  surface. 

5.  Mechanical  weathering  -  the  physical  breakdown  of  rocks  and 
minerals  into  smaller  pieces  at  Earth's  surface. 

6:      Metamorphic  rocks  -  rocks  formed  at  depth  from  other  pre-existinj 
rocks  by  heat  and  pressure,  or  by  heat  or  pressure  alone. 

7.   Sedimentary  rocks  -  rocks  that  have  been  formed  by  sediment 
particles  being  cemented  together,  or  solid  crystals  of  some 
mineral  that  have  been  dissolved  in  water  and  then  precipitated 
out  of  solution  with  or  without  the  aid  of  organisms. 
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GRADE  8  CORE 


CONCEPT 


SUBCONCEPT 


C8. 1  A  perspective  of  the  position 
and  motion  of  the  Earth  in 
space  is  gained  by  celestial 
observation  and  measurements. 


C8.2  Various  theories  attempt 
to  explain  the  origin  of 
the  solar  system  and  the 
universe. 


C8.3  The  Sun  is  a  typical  star, 


1.  Through  history  man  has  searched  for 
a  systematic  way  of  orienting  himself 
and  explaining  his  observations. 

2.  The  motions  of  the  Earth  with  respect 
to  its  neighbors  have  a  profound 
effect  on  man. 

3.  The  many  tools  and  technologies 
used  by  Earth-space  scientists  help 
develop  explanations  of  the  universe. 

4.  Matter  is  clustered  more  densely 
in  some  parts  of  the  universe. 

a.  The  largest  local  clusters  of 
matter  are  galaxies. 

b.  Stars  and  other  celestial  bodies 
can  be  classified  and  grouped. 

1.  Man's  religions  offer  an  explanation 
of  the  Earth's  origin. 

2.  Science  views  the  origins  in  terms 
of  observable  processes. 

a.  Big  Bang  Theory  is  widely  held 
as  a  possible  explanation. 

b.  Many  others  hold  that  the  Steady- 
State  Theory  is  more  acceptable. 

c.  Solar  system  origins  can  be 
explained  in  other  ways. 

Much  of  what  we  surmise  about  the  stars 
comes  from  our  observations  of  the  Sun. 

a.  Radiation  from  the  Sun  can  be  used 
to  investigate  its  structure, 
motions,  history  and  processes. 

b.  Solar  radiation  is  both  beneficial 
and  harmful  to  life  on  its  planets. 
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C8.4 


CONCEPT 

Solar  gravity  and  planetary 
inertia  maintain  a  system 
of  planets  in  orbit. 


C8.5 


The  surface  of  the  Earth 
and  its  inhabitants  are 
surrounded  by  an  atmosphere 
of  air. 


SUBCONCEPT 

1.  Planetary  motion  is  predictable. 

2.  The  members  of  this  solar  system 
differ  in  their  physical  charac- 
teristics and  dynamic  properties. 

Several  planets  have  satellites 
of  their  own. 

3 .  The  moon  provides  an  opportunity  to 
study  an  extra-terrestrial  body. 

a.  The  Earth  and  Moon  interact. 

b.  The  Moon's  environment  is 
different  from  the  Earth's. 

1.  Air  is  matter. 

a.  Air  is  a  mixture  of  gases. 

b.  Air  has  weight  and  exerts  pressure 
which  can  be  measured. 

2.  The  atmosphere  is  heated  by  the  Sun's 
energy  which  is  absorbed  by  the  Earth. 

a.  Radiant  energy  from  the  Sun  is 
transformed  into  heat.  Much  of 
the  incoming  heat  is  absorbed 
by  the  Earth  and  its  oceans. 

b.  Heat  absorption  by  the  Earth 
varies. 

i.  Light  colored  areas  reflect 
more  heat  than  dark  areas . 

ii.  Oceanic  areas  reflect  more 
heat  than  continental  areas. 

iii.  The  angle   of  the  Sun  above 
the  horizon  affects  the  heat 
absorbed. 

c.  Absorbed  heat  is  distributed  by 
a  number  of  mechanisms. 

i.  Radiation  is  a  means  by  which 
a  warm  body  loses  heat. 

ii.  Convection  currents  distribute 
heat  quickly  and  efficiently. 

iii.  The  distribution  of  heat  is 
also  achieved  by  conduction. 

iv.  Heat  lost  equals  heat  gained 
on  a  global  scale. 
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CONCEPT 


SUBCONCEPT 


C8.6  Local  conditions  in  the 
atmosphere  are  referred 
to  as  weather. 


The  air  of  the  atmosphere  is  in 
constant  motion  due  to  unequal 
heating  and  the  rotation  of  the 
Earth. 

a.  There  is  a  pattern  to  the 
planetary  winds. 

b.  Local  winds  are  affected  by 
land  forms  and  bodies  of  water. 

The  water  cycle  is  an  important 
process  which  involves  the  atmosphere, 

a.  Water  vapor  enters  the  atmosphere 
by  evaporation. 

b.  Water  vapor  eventually  condenses 
as  the  air  is  cooled  and  becomes 
saturated. 

Different  air  masses  exist  within  the 
atmosphere. 

a.   Fronts  form  at  the  boundary 
between  different  air  masses. 
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Fronts  can  be  classified. 

Changes  in  weather  are  often 
associated  with  fronts. 

Violent  storms  are  often 
associated  with  fronts. 


b.  High  pressure  areas  often  serve 

to  define  the  extent  of  air  masses. 

c.  Low  pressure  areas  usually  form 
in  association  with  fronts. 

Weather  reports  give  information  about 
local  and  global  atmospheric  conditions 

a.  The  information  is  gathered  by 
instruments  at  weather  stations 
and  by  weather  satellites. 

b.  The  information  given  includes 
reports  of  air  pressure,  air 
temperature,  relative  humidity, 
wind  direction  and  speed,  cloud 
cover  and  precipitation. 

c.  The  weather  map  is  a  record  of 
the  information  gathered  and  is 
used  to  predict  future  weather. 
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CONCEPT 


SUBCONCEPT 


C8.7 


The  crust  of  the  Earth  is 
formed  of  rocks. 


C8.8 


The  crust  of  the  Earth  is 
constantly  being  changed. 


1 .  Common  minerals  are  found  within 
the  Earth's  crust. 

Most  minerals  are  made  up  of 
elements  from  a  group  of  only 
nine  naturally  occurring  elements. 

2.  Rocks  are  formed  from  a  mineral  or 
a  mixture  of  minerals . 

3.  Rocks  can  be  categorized  into  three 
main  groups . 

a.  Initially,  all  rocks  were  formed 
by  the  cooling  magma  of  the  Earth. 

Texture  and  mineral  content 
of  igneous  rocks  can  be  used 
for  identification. 

b.  Erosion  and/or  deposition  form 
sedimentary  rocks. 

Grain  size  and/or  mineral 
content  of  sedimentary  rocks 
can  be  used  for  identification. 

c.  Sedimentary  and  igneous  rocks  can 
be  reconstituted  to  form  metamor- 

"  phic  rocks . 

Metamorphic  rocks  are  classified 
on  the  basis  of  their  mineral 
content  and  structure. 

1.  Landforms  are  being  built  up  by 
movements  within  the  crust. 

a.  Earthquakes  are  the  result  of 
movements  of  masses  of  rock. 

b.  Faulting  and  folding  are  the 
result  of  large  forces  in  the 
crust. 

c.  Volcanism  is  associated  with 
faulting  in  the  crust. 

2.  Weathering  weakens  rock  formations. 

a.  Mechanical  weathering  makes  small 
pieces  out  of  large  ones. 

b.  Chemical  weathering  changes  the 
rock  itself. 
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CONCEPT 


SUBCONCEPT 

Erosion  changes  the  landforms. 

a.  Erosion  is  caused  by  running 
water. 

b.  Erosion  is  caused  by  wind. 

c.  Erosion  is  caused  by  glaciation. 

d.  Erosion  is  caused  by  groundwater, 

e.  Agents  of  erosion  help  lay  down 
sediments . 


Dynamic  processes  are  at  work  within 
the  Earth. 

a.  Forces  acting  on  the  crust 
are  due  to  the  structure 
of  the  Earth. 

b.  Theories  have  been  advanced  to 
explain  how  forces  have  acted  on 
the  crust  to  produce  the  present 
landforms . 

Continental  drift,  plate  tec- 
tonics and  sea  floor  spreading 
are  theories  advanced  to  explain 
crustal  deformation. 
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GRADE  8  SCIENCE  ELECTIVES 

The  principles  to  be  applied  when  choosing  topics  are: 

1.  The  time  available  is  a  minimum  of  20  hours. 

2.  The  content  is  related  to  the  core  in  one  of  three  ways: 

a.  An  extension  of  a  core  topic  (breadth), 

b.  An  in-depth,  intensive  study  of  a  core  topic.   (Caution:   The 
topic  should  not  be  developed  to  the  extent  that  is  found  at 
a  higher  grade  level.) 

c.  A  practical  application  of  a  core  topic. 

Learning  Resources 

For  learning  resources  appropriate  to  each  elective,  refer  to  Learning 
Resonrces-*~Junior  High  School  Science,    the  supplementary  publication 
to  this  grade. 

Elective  Topics 

A  minimum  of  one  elective  topic  chosen  from  the  following  list  is  to 
be  studied. 

E8.1     Materials  from  the  crust  have  had  an  important  influence  on 
mankinds  daily  living. 

E8.2     Evidence  for  determining  the  past  history  of  the  earth 
comes  from  a  study  of  the  crust. 

E8.3     Matter  in  the  universe  appears  to  be  moving  at  tremendous 
velocities. 

E8.4     The  oceans  form  a  large  portion  of  the  earth's  surface. 

E8.5     A  locally  developed  unit. 


Note:   Outlines  for  each  elective,  with  the  exception  of  E8.5  are 
provided  in  the  Curriculum  Guide. 
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E8.1 

MATERIALS  F ROW  THE  CRUST  HAVE  HAD  AN  IMPORTANT  INFLUENCE  ON  MANKIND'S 
DAILY  LIVING 


Content: 

1.  Fossil  fuels  and  their  products  are  important  in  the  economy  of 
Alberta. 

2.  Since  crustal  materials  are  limited,  exploitation  must  be  managed 
for  maximum  benefit . 


References : 


Refer  to  Elective  Concept  Reference  Grid  page  74  . 
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E8.2 

EVIDENCE  FOR  DETERMINING  THE  PAST  HISTORY  OF  THE  EARTH  COMES  FROM  A 
STUDY  OF  THE  CRUST 


Content: 

1.  Age  determinations  can  be  estimated  on  the  basis  of  rates  of  changes 
of  crustal  materials. 

a.  Sediments  have  been  laid  down  throughout  the  life  of  the  earth. 

b.  Radioactive  elements  decay  at  measurable  rates. 

2.  Fossil  evidence  can  be  used  to  relate  past  events  in  the  history  of 
the  earth  from  one  place  to  another. 

a.  There  are  different  kinds  of  fossil  evidence:   remains,  casts, 
molds,  and  replacement  fossils. 

b.  Earth's  history  can  be  divided  into  periods  of  geologic  time 
on  the  basis  of  the  type  of  fossil  evidence. 

c.  Fossil  evidence  is  used  in  oil  and  gas  exploration. 


References : 

Refer  to  Elective  Concept  Reference  Grid  page  74 
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E8.3 

MATTER  IN  THE  UNIVERSE  APPEARS  TO  BE  MOVING  AT  TREMENDOUS  VELOCITIES 

Content : 

1.  Interstellar  distances  are  measured  in  light  years  and  astronomical 
units. 

2.  Observations  of  celestial  positions  to  determine  motions  in  the 
universe  are  made  over  a  period  of  many  years. 

References : 

Refer  to  Elective  Concept  Reference  Grid  page  75  . 
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E8.4 

THE  OCEANS  FORM  A  LARGE  PORTION  OF  THE  EARTH'S  SURFACE 

Content : 

1.  Sediment  is  sorted  after  it  reaches  the  sea. 

2.  The  ocean  floor  builds  up  slowly. 

a.  Currents  carry  sediments  far  out  to  sea. 

b.  Sediment  deposition  can  change  the  shape  of  the  sea  floor. 

c.  Parts  of  the  ocean  floor  are  sinking. 

References : 

Refer  to  Elective  Concept  Reference  Grid  page  75  . 
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Learning  Resources 

For  learning  resources  appropriate  to  each  elective,  refer  to  Learning 
Resources — Junior  High  School  Science,   the  supplementary  publication 
co  this  guide. 


Objectives 

After  participating  in  the  activities  and  completing  the  assignments 
associated  with  this  course,  the  student  should  be  able  to: 

9.1  Demonstrate  a  knowledge  of  and  be  able  to  discuss  the  identified 
major  concepts  and  their  associated  subconcepts  within  the 
context  of  a  study  of  physical  science.   These  major  concepts  are: 

9.1.1  Matter  occupies  space  and  has  mass. 

9.1.2  The  forms  and  behavior  of  matter  can  be  explained  by 
the  Kinetic  Molecular  Theory. 

9.1.3  Heat  and  temperature  can  be  explained  in  terms  of 
molecular  motion. 

9.1.4  Energy  enables  work  to  be  done  and  motion  to  be  changed. 

9.1.5  Matter  is  composed  of  atoms  and  molecules. 

9.2  Demonstrate  proficiency  in  the  scientific  investigative  skills  of: 
--problem  identification 

--outlining  procedures  and  safe  work  habits 
— organizing  observations  and  data 
--recording  results 

--making  inferences  which  relate  to  hypotheses 
--predicting  future  behaviors 

9.3  Identify  and  discuss  the  development  of  a  major  scientific  concept 
such  as  the  Kinetic  Molecular  Theory  as  it  was  explained  by 
Galileo,  Bacon,  Thompson,  Davy  and  Maxwell. 
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9.4  Participate  in  the  routine  management  of  the  laboratory  program 
by  being  responsible  for  the  preparation  of  materials  and  equip- 
ment prior  to  and  following  laboratory  periods. 

9.5  Investigate  scientific  factors  involved  with  a  technological 
topic  such  as  the  development  of  alternative  sources  of  energy. 
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DEFINITIONS  FOR  GRADE  NINE  SCIENCE 
(Arranged  topically) 


The  following  definitions  are  included  to  aid  the  teacher  of  the 
Grade  9  Science  Program. 


A.  Matter  Occupies  Space  and  Has  Mass 

1.  Area  -  the  number  of  square  units  of  surface. 

2.  Density  -  a  measure  of  the  mass  per  unit  volume  of  matter. 

3.  Mass  -  the  measure  of  the  quantity  of  matter  in  an  object. 

4.  Volume  -  the  space  occupied  by  matter. 

5.  Weight  -  the  measure  of  the  force  of  gravity  acting  on  an 
object. 

B.  Kinetic  Molecular  Theory 

1.  Diffusion  -  the  penetration  of  one  type  of  molecule  into  matter 
consisting  of  a  second  type  of  molecule. 

2.  Evaporation  -  a  process  in  which  fast  moving  molecules  at 
the  surface  of  a  substance  leave  the  liquid  state  for  the  gas 
state. 

3.  Molecule  -  the  smallest  particle  of  a  gas  or  a  compound  that 
has  the  properties  of  a  larger  amount  of  that  gas  or  compound. 

C.  Heat  and  Temperature 

1.  Heat  -  a  measure  of  the  total  energy  content  of  a  substance 
due  to  a  molecular  motion. 

2.  Temperature  -  a  measure  of  the  average  kinetic  energy  content 
of  the  molecules  of  a  substance. 

D.  Energy  and  Work 

1.  Energy  -  the  ability  or  capacity  to  do  work  or  cause  motion, 

2.  Work  -  the  ability  to  apply  a  force  which  causes  an  object  to 
move  in  the  same  direction  as  the  force. 
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Structure  of  Matter 

1.  Atom  -  the  smallest  particle  of  an  element  that  still  retains 
the  identity  of  the  element — the  building  block  of  matter. 

2.  Chemical  change  -  atoms  are  rearranged  resulting  in  new  substances 
with  new  properties. 

3.  Physical  change  -  one  or  more  of  the  properties  of  a  substance 
are  altered  but  not  its  composition  or  identity. 


F.   Elective  Topics 

1.  Joule  -  the  amount  of  work  done  if  a  force  of  one  newton  is 
applied  through  a  distance  of  one  meter. 

2.  Joule  (heat)  -  4.2  joules  of  heat  are  required  to  raise  1  gram 
of  water  by  1°C.   One  calorie  of  heat  is  equivalent  to  4.2 
joules  of  heat. 
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GRADE  9  CORE 


CONCEPT 


SUBCONCEPT 


C9.1  Matter  occupies  space  and 
has  mass. 


3. 


Fundamental  to  the  process  of  science 
is  the  establishment  of  standards  for 
making  measurements. 

a.  The  development  of  standard  units 
and  systems  of  measurement  has 
taken  place  slowly. 

b.  Good  measurement  techniques  are 
necessary  in  order  to  obtain 
meaningful  data. 

c.  All  measurements  are  approximate. 

d.  Relationships  existing  between 
measurement  data  are  often  more 
clearly  shown  and  are  more  easily 
understood  by  using  graphs. 

Matter  can  be  measured  by  determining 
its  linear  dimensions,  its  surface 
area  and  its  volume. 

a.  Length,  surface  area  and  volume 
of  regular  shaped  solids  can  be 
directly  measured. 

b.  Volume  of  irregularly  shaped 
solids  may  be  found  indirectly 
by  liquid  displacement. 

Matter  can  be  measured  in  terms  of 
its  mass  and  weight. 

Mass  and  weight  are  two  different 
measurements  of  matter. 

Density  is  a  characteristic  property 
of  any  given  sample  of  matter  and  is, 
therefore,  useful  for  identification 
purposes . 

a.  Molecular  arrangement  influences 
density. 

b.  Differences  in  the  density  of 
materials  accounts  for  floating 
and  sinking  bodies. 
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C9.2  The  forms  and  behavior  of 
matter  can  be  explained  by 
the  Kinetic  Molecular  Theory. 


1.   Matter  is  composed  of  tiny  particles. 

a.  Tiny  particles  of  matter  are 
called  molecules. 

b.  Molecules  vary  in  size. 

c.  Spaces  exist  between  the  molecules 
of  matter. 


Molecules  are  in  a  state  of  constant 
motion. 

a.  Brownian  movement  provides  indirect 
evidence  of  molecular  motion. 

b.  Molecular  motion  in  solids  may  be 
vibrational  about  a  fixed  position. 

c.  Molecules  in  liquids  may  be  able 
to  slide  or  move  over  one  another 
in  random  directions. 

d.  Molecules  in  gases  may  have  con- 
siderable freedom  of  movement  in 
random  directions. 

e.  The  greater  the  freedom  and  rate 
of  movement  of  molecules  of  the 
same  kind,  the  higher  their  energy 
content. 

Molecular  movement  is  the  basis  for 
diffusion. 

a.  Diffusion  is  slow  in  solids  due 
to  limited  molecular  motion  and 
their  closely  packed  orderly 
arrangement . 

b.  Diffusion  takes  place  more  readily 
in  liquids  and  gases. 

c.  Rate  of  diffusion  depends  on  the 
temperature  of  the  substances. 

d.  Rate  of  diffusion  depends  on  the 
size  of  the  molecules  involved. 

e.  Dissolving  is  a  form  of  diffusion. 

f.  Solutions  are  formed  when  molecules 
of  one  substance  spread  out  evenly 
throughout  another  substance. 

No  boundaries  between  components 
of  a  solution  can  be  observed. 
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Molecular  motion  results  in  evapora- 
tion. 

a.  Evaporation  involves  a  change  in 
state  from  a  liquid  to  a  gas. 

b.  Evaporation  occurs  as  faster 
moving  molecules  near  the  surface 
escape. 

c.  Evaporation  produces  a  cooling 
effect. 

d.  Different  liquids  evaporate  at 
d  i  f f er  ent  rat  e  s . 

e.  Rate  of  evaporation  of  a  given 
liquid  depends  on: 

i.  Temperature  of  the  liquid. 

ii.  Vapor  content  of  the  air  above. 

iii.  Movement  of  air  across  the 
liquid  surface. 

iv.  Surface  area  of  the  liquid  that 
is  in  contact  with  the  air. 


C9.3  Heat  and  temperature  can  be 
explained  in  terms  of  mole- 
cular motion. 


Heat  and  temperature  are  related. 

a.  Temperatures  may  be  measured 
indirectly  by  utilizing  the 
response  of  matter  to  changes  in 
temperature. 

i.  An  arbitrarily  chosen  standard 
is  necessary  in  the  construc- 
tion of  most  temperature  scales. 

ii.  Several  temperature  scales  have 
been  devised:   -  Celsius 

-  Kelvin 

-  others 

b.  Heat  is  measured  indirectly  by 
the  effects  it  produces. 

i .  Heat  is  measured  by  observing 
temperature  changes  of  a  known 
mass  of  water  at  a  known  initial 
temperature. 

ii.  Heat  is  measured  in  joules. 
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c.  Different  substances  absorb  or 
release  different  amounts  of  heat, 
even  though  they  have  similar 
masses  and  undergo  similar  tem- 
perature changes . 

i.  The  heat  capacity  of  water  is 
greater  than  that  of  most  other 
substances . 

ii.  Substances  having  high  heat 
capacities  are  good  coolants. 

d.  When  a  body  at  higher  temperature 
is  in  contact  with  a  body  at  a 
lower  temperature,  heat  flows 
from  the  first  to  the  second  body. 

i.  Heat  is  conserved  in  that  heat 
lost  by  one  body  is  gained  by 
the  other. 

ii.  Heat  may  be  transferred  by 
conduction,  convection,  or 
radiation. 

Matter  exists  in  different  states. 

a.  Matter  can  exist  in  solid,  liquid 
or  gas  form. 

Each  state  is  characterized  by 
definite  general  properties. 

b.  The  addition  or  removal  of  heat 
causes  matter  to  change  state. 

c.  As  any  given  pure  substance  changes 
state,  its  properties  change,  its 
composition  does  not. 

d.  Temperature  remains  constant  during 
a  change  of  state. 

A  relationship  exists  between  molecular 
motion  and  the  volume  occupied  by  matter. 

a.  With  few  exceptions,  the  volume  of 
a  solid  increases  as  molecular 
vibrational  motion  increases. 

b.  With  the  exception  of  water  at 
temperatures  below  4°C,  liquids 
increase  in  volume  as  molecular 
motion  increases. 

c.  All  gases,  at  constant  pressure, 
expand  uniformly  as  molecular 
motion  increases. 


87 


CONCEPT 


SUBCONCEPT 


C9.4  Energy  enables  work  to  be 
done  and  motion  to  be 
changed. 


Energy  may  be  described  as  either 
kinetic  or  potential  energy. 

Energy  is  present  in  the  universe 
in  several  forms: 

-  electrical  energy 

-  chemical  energy 

-  mechanical  energy 

-  heat  energy 

-  light  energy 

-  nuclear  energy 

-  gravitational  energy 

-  magnetic  energy 

One  form  of  energy  may  be  changed 
into  another. 


C9.5  Matter  is  composed  of 
atoms  and  molecules. 


Theories  and/or  models  have  been 
developed  to  assist  in  understanding 
atoms . 

a.  All  matter  is  made  up  of  atoms. 

b.  The  atomic  model  has  an  internal 
structure  consisting  of  protons 
and  neutrons  forming  a  central 
core  or  nucleus,  and  an  outer 
structure  of  electrons. 

c.  The  various  kinds  of  atoms  are 
called  elements. 

A  relationship  exists  between  atoms 
and  molecules. 

Atoms  can  exist  individually  or 
in  combination  with  other  atoms 
of  the  same  or  different  elements 
and,  therefore,  are  the  building 
blocks  of  molecules. 

A  relationship  exists  among  elements, 
compounds  and  mixtures . 

There  is  a  difference  between  physical 
and  chemical  changes . 

a.   Several  examples  of  physical  change 
are  observable: 

i.  Physical  properties  of  matter 
are  determined  by  inter- 
molecular  distances  and  forces. 
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ii.  A  change  in  state  represents 

one  of  the  most  common  physical 
changes. 

iii.  Changes  in  molecular  motion  and 
inter-molecular  distances  and 
forces  of  attraction  (adhesion, 
cohesion)  also  account  for 
physical  changes. 

Several  examples  of  chemical  change 
are  observable: 

i.  Molecular  composition  determines 
the  chemical  properties  of  matter. 

ii.  Most  chemical  changes  require  a 
great  deal  more  energy  than  do 
physical  changes. 
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GRADE  9  SCIENCE  ELECTIVES 

The  principles  to  be  applied  when  choosing  topics  are: 

1.  The  time  available  is  a  minimum  of  20  hours. 

2.  The  content  is  related  to  the  core  in  one  of  three  ways: 

a.  An  extension  of  a  core  topic  (breadth), 

b.  An  in-depth,  intensive  study  of  a  core  topic.  (Caution:  The 
topic  should  not  be  developed  to  the  extent  found  at  a  higher 
grade  level.) 

c.  A  practical  application  of  a  core  topic. 

Learning  Resources 

For  learning  resources  appropriate  to  each  elective,  refer  to  Learning 
Resources — Junior  High  School  Science 3    the  supplementary  publication 
to  this  guide. 

Elective  Topics 

Elective  topics  are  to  be  chosen  from  the  following  list.   A  minimum 
of  two  electives  is  required.   If  E9.1  is  chosen,  it  is  expected  that 
two  parts  (minimum)  are  to  be  done. 

E9.1    Many  forms  of  energy  exist  which  can  be  transferred  from  place 
to  place  or  converted  from  one  form  to  another. 

1.  Work  represents  a  transfer  of  energy  (simple  machines). 

2.  Electrical  energy  can  do  work  and  be  changed  to  other 
forms  of  energy. 

3.  Light  energy  can  do  work  and  be  changed  to  another 
form  of  energy. 

4.  The  energy  of  sound  plays  a  significant  role  in  mankind's 
daily  living. 

E9.2    Liquid  pressure  can  be  used  to  reduce  the  force  required  to  move 
an  object. 

E9.3    Latent  heat  accounts  for  the  energy  required  to  cause  a  change  in 
the  state  of  a  substance. 

E9.4    A  locally  developed  unit. 

Note:   Outlines  for  each  elective,  with  the  exception  of  E9.4  are 
provided  in  the  Curriculum  Guide, 
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E9.1 

MANY  FORMS  OF  ENERGY  EXIST  WHICH  CAN  BE  TRANSFERRED  FROM  PLACE  TO  PLACE 
OR  CONVERTED  FROM  ONE  FORM  TO  ANOTHER 

9.1.1   Work  represents  a  transfer  of  energy  (simple  machines). 


Content: 


Units  of  measurement  have  been  devised  which  quantitatively  express 
force,  distance  and  work. 

a.  Force  is  measured  in  newtons. 

b.  Distance  is  measured  in  metres. 

c.  Work  is  measured  in  joules. 

Machines  transfer  energy  from  place  to  place  in  order  to  do  work 
advantageous  to  man. 

--Machines  (inclined  planes,  simple  pulleys  and  pulley  systems, 
and  simple  levers)  are  devices  man  uses  to  multiply  force,  to 
change  the  direction  of  a  force,  to  gain  speed,  or  to  gain 
distance. 


References 


Refer  to  Elective  Concept  Reference  Grid  page  108, 


2.   Electrical  energy  can  do  work  and  be  changed  to  other  forms  of 

energy.  m 

Content: 

a.   Experiments  by  early  scientists  have  enabled  us  to  understand  the 
nature  of  electricity: 

i.  static  electricity 

ii.  current  electricity 

iii.  voltaic  cells 

iv.  magnetic  effects  of  current  electricity 

2.  Simple  circuits  can  be  designed  to  help  us  understand  how  electricity  can 
be  controlled  and  used.   Study  of  circuits  should  be  limited  to 

the  following: 

i.  conductors 

ii.  insulators 

iii.  series  circuits 

iv.  parallel  circuits 

v.  voltmeter 

vi.  ammeter  4 

yii.  switches 

viii. electrical  terms  (watts,  volts,  amperes) 

3.  Electrical  energy  can  be  used  to  do  work, 
i.   sources  of  electrical  energy 

ii.  alternating  current  and  direct  current 

iii.  generators 

iv.  electromagnets 

v.  transformers 

vi.  simple  motors 

vii.  telegraph  and  telephone 

d.   Electrical  energy  can  be  changed  to  other  forms  of  energy, 
i.    light  energy  (light  bulbs) 
ii.   heat  energy  (resistance) 
iii.  magnetic  energy  (electromagnets) 

References: 

Refer  to  Elective  Concept  Reference  Grid  page  109  . 
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3.   Light  energy  can  do  work  and  be  changed  to  another  form  of  energy, 

Content: 

a.  Light  can  be  broken  up  into  several  colors. 
--Prisms  can  be  used  to  break  light  into  a  spectrum. 

b.  Theories  have  been  developed  to  explain  the  nature  of  light: 
i.   Particle  Theory 

ii.   Wave  Theory 

c.  Light  can  be  reflected  and  refracted. 

i.   Mirrors  can  be  used  to  reflect  light, 
ii.   Lenses  can  be  used  to  refract  light. 

d.  Light  energy  can  be  used  to  do  work. 

--A  radiometer  is  an  example  of  how  light  energy  can  do  work. 

e.  Light  energy  can  be  changed  to  another  form  of  energy. 
--Sunlight  can  be  changed  to  heat  energy. 

References : 


Refer  to  Elective  Concept  Reference  Grid  page  110 


4.   The  energy  of  sound  plays  a  significant  role  in  mankind's  daily 
living. 


Content 


a.  Sound  energy  results  from  vibrations  of  particles. 

i.   Compression  and  rarefraction  waves  explain  the  alternating 
compression  and  expansion  of  matter. 

ii.   Sound  can  be  intensified  through  resonance. 

iii.  Pitch  is  a  characteristic  of  sound. 

b.  Musical  instruments  may  be  a  source  of  pleasant  sound, 
i.    String  instruments 

ii.   Wind  instruments 

iii.  Percussion  instruments 

c.  Sound  can  be  received  from  a  source  and  recorded. 

i.   Ears  are  designed  to  receive  vibrations  and  transmit  impulses 
to  the  brain. 

ii.  Telephone  receivers  change  electrical  impulses  into  vibrations. 

iii.  Phonograph  records  and  cassette  tapes  are  used  to  record  sounds 


References 


Refer  to  Elective  Concept  Reference  Grid  page  111 
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E9.2 

LIQUID  PRESSURE  CAN  BE  USED  TO  REDUCE  THE  FORCE  REQUIRED  TO  MOVE  AN  OBJECT 

Content: 

1.  Objects  place  in  liquids  are  subject  to  an  upward  buoyant  force. 

2.  Hydraulic  systems  are  an  application  of  liquid  pressure  used  to 
reduce  force  required  to  move  an  object. 

References: 

Refer  to  Elective  Concept  Reference  Grid  page  112. 
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E9.3 

LATENT  HEAT  ACCOUNTS  FOR  THE  ENERGY  REQUIRED  TO  CAUSE  A  CHANGE  IN  THE 
STATE  OF  A  SUBSTANCE 


Content: 

1.  Heat  is  required  or  released  as  matter  changes  from  a  solid  to  a 
liquid,  or  a  liquid  to  a  solid  (latent  heat  of  fusion) . 

2.  Heat  is  required  or  released  as  matter  changes  from  a  liquid  to  a 
gas,  or  a  gas  to  a  liquid  (patent  heat  of  vaporization). 


References : 


Refer  to  Elective  Concept  Reference  Grid  page  113, 
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